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II (i!ie of the largest, busiest airpl.ine 
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led a new standard of efficiency in acre 
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Standard Aero Corporation 
of New YorK 


Factory 


Plainfield. N. J. 

Wodwoth N. Y. 
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HALL-SCOTT 



The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 

The design of this engine provides for sturdy construction, coupled with light weight. With 
proper use. lOU hours of actual flying service may be obtained without overhauling. 
(Governments that have knowledge of escessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 


Total weight, complete and ready for service, but without fubricofmg oi7, 400 lbs. 


Weight per H.P. < Based on actual H.P. development, at 1 ,300 R.P.M. i 3. SO " 

Consumption gasoline in lbs. per H.P. hour, .557 

'* lubricating oil «< " «• .045 


The Perfect .Air Starter, used in connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete. 56 lbs. 


Hall-Scott Motor Car Co., Inc. 

(General Offices 

Crocker Bldg.. Sun Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENT.ATIVE 
16.5 Broadway, New York City 
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Tlu- Sturtovant S^niplano 


\f'liT Otic yciir ol‘ tk'vt;lo|imctir the | 
steel airphine of the world. 


SiyH#¥Anl 

AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 


F^bniao' 1. Kit 


TtON 



Light and powerful — its thorough reliability 
ajiparent in its simple and substantial details. 



B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts. 
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THOMAS D-5 RF.CONNAISSANCE TVPF. 


A new Thomas type designed especially 
for military purposes, combining unusual 
Strength of construction, stability and 
controllability. 



With the increased facilities afforded by a 
new concrete steel factory and addi- 
tional manufacturing equipment, wc 
shall be able to meet the ever increasing 
demand for Thomas Aeromotors. 

C;ontractors to U. S. Army and Navy 

THOMAS-MORSE AIRCRAFT CORPORATION == 

ITHACA, N. Y., U. S. A. 
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l.AMINATtD WOOD FUSELAGE 


L-W-F ENGINEERING COMPANY 


Aeromarine Engine and Sales Co. 


DESIGNERS and CONTRACTORS /or 

Highest Grade Aircraft 


Announcing Exhibit, Main Floor 

Pan-American Aeronautic Exposition 


Grand Central Palace 

NEW YORK CITY 


February 8 to 15 


NEW YORK OFFICE 


ROOM 1511 TIMES BUILDING 
Tel. Bryant 6147 



The Goodyear Contribution 



"AKRON 
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SOME 

SKP~ Users 

Aeromarine Plane & 
Motor Co. 

Curtiss Motor Co. 
Dusenberg; Motor 
Company 

Hall Scott Company 
Knox Motors 

Loew<^^cto^r Engine 
Company 

Sperry Gyroscope Co. 
Sterling Engine Co. 
The B. F. Sturtevant 


THREE miles high in the air — through swift wind — 

* piercing smoke and fog— fast high-powered aeroplanes fly at tremendous 

speed. Think of the constant bombardment of explosions on the pistons — the warping and 
weaving of the planes — the strain on the bearings — do you wonder why the leading aeroplane 
manufacturers use the most efficient ball bearings at motor is equipped with the safestand most reliable ball 

the vital power points ? Can you afiord to take a bearings that money will buy. Don't trifle with price 

chance with bindingstrains or the sticking of bearings? when safety and dependability are at stake, Demand 

If they're S K Fyou can soar with confidence. You can S K FSell-Aligning Ball Bearings — know the feeling of 

have the satisfaction of knowing that your aeroplane seci. rity on two rows of Swedish Crucible Steel Balls. 



fiKF"BAlala BEiUUNB BO. 



HARTFORD, CONN. 


Swedish Steel 

Fy 

Balt Retainer in One Piece 
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UNITED EASTERN TRACTORS 

FOR PLFASURF. MILITARY 
AND COMMERCIAL PURPOSES 

The splendid performance of our latest Model A-M Tractor Biplane has 
won for us an enviable reputation through its faultless design, perfect control, 
ample power and efficient service. 


Great care has been ex- 
ercised to obtain the most 
advantageous combination 
of speed, safety climbing 
and weight carrying pos- 
sible in a machine of this 
class. We have exceeded 
the usual requirements for 
strength so that we have a 
high factor of safety. 


Military tractor biplanes, 

monoplant-i. by<lro-aer<>plHii<'>‘. 
flyinp boats or machines of spe- 
cial design btiilt from oiir gpect- 
fications or those supplied iis, at 
a price worthy of consideration. 



United Kastern .\ero- 
plaiies have been submitted 
to rigorous and exhaustive 
tests, showing the very 
highest flying efficiency. 
Their design and construc- 
tion are the result of seven 
years of successful aero- 
nautical engineering and 
construction experience, 
which places them to-day 
among the best in the 
world. 


We arc excejttionallv pre- 
pared to execute orders im- 
mediately regardless of size 
or quantity desired. 



UNITED EASTERN AEROPLANE CORPORATION 

T.l.pho„. 1251 - 1257 DEKALB AVENUE Do, 

2982 BROOKLYN, New York by 

Bo.h»iok Ad<irr.B “ EASTAERO ” NEW YORK Appo."i".o"t 


y 1. 1917 
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Let’s discuss that at the Exposition. 
There will be a Delco Exhibit there for that 
very purpose. Delco engineers and investi- 
gators will be in chaise. You will find them 
ready to take up your problems with you — 
eager to learn in what way they can help 
you. Personal acquaintanceship, we be- 
lieve. will be as much to your advantage 

Delco has faith in Aviation — A vision of 
big achievements and practical applica- 
tions — not in the dim and distant future 
but close at hand. And Delco faith is 
backed by Delco willingness to play it 
part -to place its resources, its knowledge, 
at the service of those who are pioneering 
their way through the problems that 
be solved. 

Delco bri 


stand second to none in aiding Science — 
giving a free hand, full sway, and unlimited 
opportunity for expert experiment. 

Ability to manufacture? Yea, From a 
bam-loft laboratory four years ago. work- 
ing on an unknown product, to a wonder- 
plant in 1917 with half a million auto- 
mobiles. Delco equipped, is evidence of 
Delco ability and output. 

But what is even more important still — 
the Spirit — the Ideal, too, is there — lo 
serve first and, only after serving, lo reap the re- 
xOard that service UMrranls. 

Delco incites you — offers its co-operation. 
Delco has no special propaganda to pro- 
mote — no theories to establish. We’re at 
this exposition just as you are — to see the 
progress aviation is making — to meet the 
men on whom its future rests — to show 
what we ourselves are doing — to join in 
every move that helps its growth. 




THE DAYTON 

CQ 

OJirh. 
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The solution of the greatest problem in Aviation. 

At the Show 

The Martin Aerodynamic Stabilizer 

SAFETY FOR YOl R AEROPLANE A^D FREEDOM FROM 
IT RIGHT PATEST l\FRI^GEMEI\T. 

The Martin Aenxlynamic Stabilizer is not an experiment, but has 
been submitted in actual flight to the se\ erest tests. 

It is built entirely of Aerometal. a light, strong, noncorrosible 
metal; is simple, having but three movable parts; and cannot get out 
of order. 

It weighs less, and creates less head resistance than the standard 
controls it replaces. 

It relieves the operator of all concern for the lateral balance of 
the aeroplane, and takes its own definite bank on turns. 

The only way an aeroplane equipped with Martin Aerodynamic 
Stabilizers can be made to roll is by the operator steering alternately 
from one side to the other. 

The structural and operative features embodied in the Martin 
Aerodynamic Stabilizer have been defined by the United States 
Courts as those which do not infringe the Wright Patent. 

The device is fully protected by patents pending in all countries, 
and license is furnished with each installation. 

In November, 1916, an American Arnty Aeroplane eqiiipped 
solely with this device made the first flight in the history of aviation, 
without the operator having available either warping or other lateral 
control. 

The flights embraced spirals, dives, figures of eight, landings with 
and across the wind and a cross country flight of 150 miles with 
passenger. 

NOTE: Thp A«ra<Unan>ir StahiliMr » ibp invrniion of V. Mnnin. Ihf \nieripfm 

MsPler Mariner, ani} pioneer Aviator, wbo oriitinaied, built aiul demoii.vtrated the Hr'l .tiree.r. 
ful Trartor Biiilone in Amerira. He hu no connection »ilh the Clenn I.. Marlin Cnmpa..) 
of l.oe Angeles, or the Wrighl-Manin Airrrafl rorporalion. 

See advertisement in the official show Program relative to the bear- 
ing of the Martin Aerodynamic Stabilizer on the Wright Patent 
C^ontroversy. 

THE MARTIN AERODYNAMIC STABILIZER 

Elyria, Ohio, U. S. A. 


y 1. HI' 


AVIATl 


15 




NON RIGID DIRIGIBLE AS SUPPLIED U. S. NAVY 

The Connecticut Aircraft Company 

New Haven, Conn. U. S A. 

CONTRACTORS TO THE UNITED STATES ARMY AND NAVY 

Manufacturers of 

nirimklAC Non-Rigid, Semi-Rigid 
Lrlll^DlcS and Rigid (Zeppelin” Types 

Military «nd Naval Observation Balloons 
Scout and Fuselage Type Dirigibles 
Spherical Balloons >nd Gas Containers 


AS BUILT FOR U. S. ARMY 

Visit Our Exhibit at the Aeronautical Exposition 
Ex^Stive Office Specifications and Quotations new YORK OFFICE 

NEW HAVEN, CONN. On Request 303 Fifth Avenue 


SPORT OFMSIIPEM 


Mmtim 

m a mmi Aeroplane 


Flfin6Boati«tU ^ 
s'pedfvAorloot^^ 


cm^rttkarmt 
enthusiast to the 
sport of fifing 



£a$t tfoffon Aw 


GENEHAl AEROEANI (0. Hm»n 

MmitV-SA Old Dciroit Motor Bom Site 


Photographs Taken “Somewhere” in the War Zone 




THE GENERAL ORDNANCE COMPANY 

Non-Recoil Gun 

For Description See Page S2 of this Issue 
Hundreds Being Used Abroad in the War of Today on 

AIRPLANES, MOTOR BOATS, AUTOMOBILES, ETC. 


Sole Manufacturers (Davis Patents) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 


IS 


\ I \TI(IN 



An Aeroplane Wheel Designed 
to Absorb Shocks in Landing 

is heinp huih by THE ACKERMAX WHEEL COMPANY. Cleveland. 
Ohio. A special alloy steel speeially treated it. used in the spokes. The 
spokes are built on a enrve and are Ininp; on a liinfte at the rim. allowing 
free movement of alt spokes as llie load thereon increases or decreases. 
Results of tests coudueled with these wheels show that the hub can leave 
the center of the wheel under a maximiun load or thrust and return to 
center without the spokes taking a set. A'o ulht'r wheel in iixe will meet 
such roiulitioiis. 

The lateral strength of this wheel exceeds by a wide margin tbat of tbe 
ordinary wheel and the ability of the ACKERMAN WHEELS to absorb 
shocks should quickly bring them into favor with lnanufactll^er^ and 
aviators. 

The spokes being bung at Uie rim permits replacement of spokes very 
quickly and without removing tire from rim. 

These wheels can be built according to weight of maebine or load from 
.SOO pounds up. 

For further information addreas 

The ACKERMAN WHEEL COMPANY 

Rockefeller Bldg. • Cleveland, O. 
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It is an air motor for starting, and a 
compressor to store air for its own en- 
ergy in starting. 

It replenishes its energy for starting 
in less time than any other starting 
system in existence. 

It is entirely self-contained. 

It couples direct to the end of crank- 
shaft of motor. 

It needs no alteration in motor or 
other gear reduction for attachment. 


It has ample power and speed for 
magneto starting. 

Model C — For starting engines up to 
250 H. P. The device weighs 39 pounds, 
and complete with every fitting for 
single engine installation 70 pounds; 
for twin engines 110 pounds. 

Model D — For starting engines up to 
150 H. P. The device weighs 34 pounds, 
and complete with every fitting for 
single engine installation 58 pounds; 
for twin engines 96 pounds. 



The Perfect Starter has been tested and approved by the United 
States, British, Dutch, Norwegian and Swedish Governments 


THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., V. S. A. 

Our space at the Aeronautic Expositiojj i.s No. 238, on the Second Floor 
at the foot of the main stairway. 
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display at the National Aero- 
nautical Show best reflects the 
conscientious manufacture of our 
Giant line of Ignition Devices. 

Our wide range of equipment is an 
assurance of the most comprehensive 
ignition service available at our branch 
houses throughout the country. 


The Plug with the 

GreenJacket " 

Newark, New Jersey. 
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ADOPTED BY 

THE SIGNAL CORPS. U. S. A. 
AVIATION SECTION 


GUARANTEED: To carry airf>lane with- 
out disassembling except as to vv'ings. 

To carry wings without injury. 

'I'o be equally useful in city, field or desert. 


The Sechler & Company 


CINCINNATI, OHIO 


the Irailmobile is on Exhibition at 1876 Broadway, 
New "Vork, by The Eastern Trailmobile Sales C'.ompany 


Used bv the 
U. S. Army 
and 

National 

Guard 

Successfully 
u.sed in the 
awful road 
conditions of 
Mexico 
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Kirst Pan-American 

AERONAUTIC 

EXPOSITION 

HELD UNDER THE AUSPICES OF 

THE AERO CLUB OF AMERICA 
THE PAN-AMERICAN AERONAUTIC FEDERATION 
THE AMERICAN SOCIETY OF AERONAUTIC ENGINEERS 


THE EXPOSITION WILL COMPRISE THE MOST UP-TO-DATE PRO- 
DUCTS OF THE AMERICAN AERONAUTIC INDUSTRY AND INCLUDES: 


THE ARMY AND NAVY AERONAUTIC 
EXHIBITS. 

NATIONAL GUARD AND NAVAL 
MILITIA SECTIONS. 

NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS' EXHIBIT. 

AERO CLUB OF AMERICA AND PAN- 
AMERICAN AERONAUTIC FEDERA- 
TION SALONS. 

AERO COAST PATROL EXHIBIT. 

AMEIRICAN SOCIETY OF AERONAUTIC 
ENGINEERS IStandardiung section). 

INTERCOLLEGIATE SECTION. 


A^O^ MAP AND LANDING PLACE EX- 
WEATHER BUREAU EXHIBIT. 

BUREAU OF STANDARDS EXHIBIT. 
PAN-AMERICAN UNION EXHIBIT OF RE- 
LIEF MAPS. ETC. 

COAST GUARD EXHIBIT. 

POST OFFICE EXHIBIT OF MAPS AND 
LOCATIONS OF 200 PROPOSED AERIAL 
MAIL ROUTES. 

SMITHSONIAN INSTITUTION EXHIBIT 
DIRIGIBLE BALLOONS. 

BALLOONS. 

MOTION PICTURE HALL. 


GRAND CENTRAL PALACE 

NEW YORK CITY 

FEBRUARY 8 to 15, 1917 

Address all Communications to HOWARD E. COFFIN, Chairman 
PAN-AMERICAN AERONAUTIC EXPOSITION, 297 Madison Avenue, New York 
Telephone Murray Hill, 71-72 
ADMISSION 50 CENTS 
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BURGESS TRAINING HYDROAIRPLANE 



THE BURGESS COMPANY MARBLEHEAD, MASS. 


CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 

CHRISTOFFERSON AIRCRAFT MFC. CO. 

Military and Sporting 
Land and Water Aeroplanes 


NEW YORK 
61 Broadway 


School and Factory 
REDWOOD CITY, CAL. 


SAN FRANCISCO 
57 Post Street 




24 


> 1. 1917 


(gjjPflRt) 


The Standard Dope 

for 

Aeroplane Surfaces 

Du Pont Dope is the product of chemical special- 
ists on cellulose solutions who have been in close 
touch with the development and requirements of 
the airplane industry since its inception in this 

Du Pont Dope deposits a tough, flexible, and 
waterproof film that imparts great strength to 
the fabric, with correct shrinkage. 

Du Pont Dope is used on over 90®^; of the ma- 
chines built in this country for United States and 
foreign govemments, 

Du Pont Chemical Works 

E. I, du Pont do Ncmour. & Co., Owntr 
120 Broadway New York 


Fabrikoid — Craftsman Quality: The ideal 
leather substitute for upholstery purposes. Guar- 
anteed waterproof and not affected by severe 
climatic changes. 

I Du Pont Fabrikoid Company 

ControlWd by E. 1. du Pont do Nemoun it Co. 

Wilmington Delaware 


Pyralin a transparent flexible sheeting for 
windshields, windows, goggles, etc. Clear as 
glass. Tough as canvas. Will not shatter. 

The Arlington Company 

£. I. du Pont do Nonwun & Co,. Owri' r 

725 Broadway New York 


BALL BEflRlN£iS 

(PATENTED) 

Your aeroplane, in the last analysis, 
is no better, no more dependable, 
than its engine. Your engine is no 
better than its magneto. Your mag- 
neto is no better than its bearings. 
F’ailure of so small a thing as the 
magneto bearings may work havoc 
with the perfomiance of the aero- 
plane — may mean disaster to ma- 
chine and operator. Look to the 
bearings in the magneto you use. 

" NORmfl " ».-..rinu- nr.- Mimchinl 
in the liigh-{;ruilc iiiiigiK-Kx u«-.l 
on antomobilc.. trucks :m.l 
niolor hosts of the- h.-tlor c-liiss. 

This pro\c<l dppi-iMl:il>iIily <>l 

lluni pr<-eniinciilly for a<ri>- 
plutie »cr\icp. " NORWA " Ucui- 

llicse depniidiihlc luugiiplo;. 

Be SURE— See that Your 
Magnetos are " NORmfl " Equipped 



THE NORmfl COmPHHy OF HmERICH 

I7PO rawfl y new s'ORiq 

B«U. Roller. Thrust. Combinstion Bearings 


VIATli 
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Proof that Gyros Stabilize 
the Airplane Automatically 


THE SPERRY AUTOMATIC PILOT 

insures Safety in Flying and Relieves the 
Pilot of both mental and physical strains 


SPERRY NAUTICAL EXHIBIT 

at the MOTOR BOAT SHOW 


Yachtsmen 


You are invited m visit our 1 
men experienced in marine 
and seaniansliip will assist 
greater comforts .ind ple.asu 


'rhe Sperry Stabilizer 


eliminates rolling— permits 
cruising by the shortest 
course — makes the yacht 
more seaworthy. 


THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza, Brooklyn, N.Y. 


Telephone 9700 Main 



» Leading Countries of the World 



A \ I \TH> > 





AVIATION TRAINING 


T he CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may Ise accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of ^e, possess good health, characttr and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

POft FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET, BUFFALO, N. Y. 
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A .MOST iiuiKii'tmit st.-p whs tukcii b.v tin- Ain.-ri- 
<•1111 Hi-rouiiuiH-al iiidustr.v in tlie fomiatiim of 
llii- tomporaiy association of airplane nianufac- 
imvi-s on .lainiary 2T. Tiic organization of this asao- 
liatiuii ri-suilc<I fiom a desire on tin- part of the iiiaim- 
fiK'tm'ei-.s, wliii are to la- repr.-scnted in large spare at 
Ilie l’aii-.\iiieiieaii .Vei-.iiiautiea] Exposition, to talk 
loi i- am! settle oiiei- for all some of Hie problems in-e- 
»-iiie<] by Hie orfriinizaiidii of the Exposition. The only 
aa.v ill wliieli tins.- l>rolileiiis eoiibl be .solved was by 
tliMx- iiiiMiieially iiiii-eested in the iinlnstry getting to- 
t!"iliei- fiiee to fai-c mid talking Hiem over until tlicy 
l'.-;ielled a detiiiite eom liisioii. 

The iiiiiiisii-y n.-.-de<l ii teinpoiaiy assoeialiini of nmiin- 
l.e-MIl'ers at onee — lic-fon- tlie eX|iosiiion — or else the 
-IH-.I-SX of the i-xposilioii would have been lueinieed. Hilt 
111 -' elfi-etN ol tile I'ui-iiiHiioii of tile iissoeiation — wliieli 
I iMiilt>iibtedl> be Mieeeeded by a permanent organi- 
is.siie reaelies our Kiibseribers — will be 
leiiiiig Ilian merely settling the dilli- 
iied Hie eoiiiplen- snee<-ss of ihi.s year's 
o'v. It iiill mean ii eoiimum meeting geomul of maiiii- 
i-liii'ei-s lor eoiiiiiiereial purposes, whieli will permit 
seftlii.g of all i|iiestioiis that may arise in the iiuliis. 
' III any lime easily and i[iiiekty. 

There is so mueli win k that is obviously to be ibna- al 

Hnu eonsideriitioiis of spare prevent the pis-srnta- 

•II of iiaiiv tliiin the briefest nutiine. Staiulardizatioii 
:ll he Hie k.-yiio|c- of th.- |irogirs.s of the industry this 
■ar. There are |mihleiiis of law anil of patents to bi- 
Ived. .\[m-h damage lias already ts-eii dom- to tin- in- 
islry bi eompanies whieli entered the business of avin- 


Ziilion befi 


s thill Ii 


o deit 


o the i 


• iidi-r III sc-mi planes llii-re. Over sueli proiimtioiis the 
laaiiiil'iietnii-i-K’ as-siH-iatimi ean e.xereise a bi-nedeial 
^•viitiiiy. There is linsinew eiioiigli for all. flaims of 
ihi|iosKible perforimiMees ami iiisineere jiromises of de. 
lii. ry of Iimi-iiiiies have bi-eii all too eonmmn. The for- 
iiiHtinii of the Iissoeiation marks an epoeli.makiiig date 
Ml till- history of the imiiislry, 


\ii tmerieiiii \eriiiimilieid Kvpo.ilioii on I'aper 
I his issue of ,\VlVThl\ \Mi ,\ KKO-V WTle \l. ICm; 1 \KKK- 
iso is the Ksiiosition ininihi-i- and enini's at the linn- of 

till- .\eroiniutieiil Expoxitioii in the (iraiid 

feiitiiil Palaee. Every piospeel is for the extraordinary 
siii eess of the Kx|iositioii, .\f the .same lime sevei-a! eom- 
paiiies whieli oeeiipy iiiipoetant positions in Ihe indus. 
tn hav.- fiimid it impossihie for one rc-asmi or annihc-e 


All effort Ima been made to include in this is.sne a 
eoinpletc survey of the entire industry of the United 
States. Most of the data has been gathered from the 
maiinfaetnrers themselves and the accuracy of tlie 
elaiuis iiu-luded is a matter for which Aviation -\ND 
Akkonai-ticai. Enuineeriku eaiiuot assume responsibil- 
ity. However, nineteen companies, building forty-tliree 
models of aii-jilanes. and siiventeen eompanies. building 
thirt.A-.two models of engines, not to speak of over forty 
eomjiaiiies milking aeeeasories. which are included in 
this is.sue, serve to give some indication of the niagni- 
imle of the iieriinaiitical imluslry. 

lUl the combined talent of these companies, working 
with the new spirit of eo-operatiou which will he inaugu- 
i-ateil b.v tile Jlimufaeturors' Association and the S. A. 
E.. insures rapid pi-ogress and sound growth in the in- 


Brigailicr-Hcpenil tleorge I). .S<|uicr 

The iiomiiiulimi of Lieiil. Col. (ieorge O. Squier as 
Chief .Signal Oflie.-e of the Army, with the rank of 
Hrigadier (ieiieral. for four .veai-s from Kebruarj- 14. 
Ik17, was eonfiriiied li.v the Senate on .laimai-j' 19. 
-\viA'l'H)N ANii .Vkuii.x.M'Ticai, E.s'diNKKRiNii extciids its 
eoiigratiilations. 

(ieiierHl Sqiiier's aceomplisliinents in the field of elec- 
tricity. his experienei- in Europe and Ids mai-velous ac- 
eiimplishiiienfa in the five short months during which 
he has been the OfHei-e in C'liiirge of the .\viation Sec- 
tion make him fitted for Ins lu-w duties. 

The possibility that the Aviation Section will soon be 
organized as a separate unit with a brigailier general 
of Its own reiidei-s it likely that in the near futuiv the 
aviation industry will la- able to welcome General 
Sipiier back to ii imsition where lie will onee nioiv la- 
lb-voting Ins entire time tn the interests and ilevi-lop- 
im-nt of aei-oiiauties. 


V oKrnie 1 1 

With this nuiiiher. Aviatui.v ano AiiRONArTirAL E.v- 
iii.VKKiu.Nu la-gins its si-eond volume. The size of the is- 
sue is an evideiu-e that the publication lias won for itself 
11 place in the indiisti-y. -V semi-monthl.v teehiik-al .imir- 
nnl. laying (-mptiasis upon si-ieutifie aecurae.v and pre- 
cision was needed- The support which the indnstr.v has 
givi'ii the i>eriodien] has heeii gratifying. 

The ohjeet of this piililieotion is to be of the greatest 
practical value in advancing the interests of Hie indus- 
try and as.sistiiig its development. Suggestions that will 
help to increase its nsi-fiilness will be deepl.v appreciated. 


The Trend of Design in Foreign Aeronautic Engines 

By Frank H. Trcgn 


ti* Lli(* iMiiilfJential clinnjC'UT of thr inloniuition upuii 
wliieli tlic t’uin|>iJatiou of Oie arvuiopauyiug i-barta i« basod. 
it is sot advisable to g^ve the names of the thirteen engines 
considered, bat it ids; be stated tl>at the revolving type has 
been eliminated and none but the Hxed type arc em]>loyed 
in compiling the various diagrams. 

The same engines are used in all of the charts and they 
are numbered, eo that any particular engine may be followed 
throoghout, and its ebararteristirs iiotcti ai'cnrdiag to iU 
horsepower, bore and number of cylinders, wlicn'in, in each 
ease U shown the eflieieney for piston disi>lnecment, the gaso- 
line consumption, the weight |ier horsepower, tiie struke-hure 
ratio and the general cfliciency. 

After a careful study of the charts it appeared that a 
formula could be devised which would show the standing or 
eflSeiency of any engine from the user’s standpoint, and of 



for Its cylinder sirs*, iiml its wciglil [»CT hursc'power is Ion ; 
showing that the ilcsign is u lu'tlcr one for aviation. 

From my ow*n experiments during the lost your, I am now 
convinced tliot the possihililics w'itliiii llie next year wil] show 
an engine with charaeterislics as follows 

It may bo readily seen tliat this is n great iiupno eineiit oi er 
any engine shown on the charts. 

The designer’s difllcultios lie in sevemi direeiioiis in the 
building of acrvnnutic engines, In the mitomobile engine, he 
is not confronted with the vital fui'lor of weight, whereas 
this is one of the most important tilings to be considered in 
the airjilane. The aeronautic engine must be so constructed 
that it wilt be oa|>alile of running eoiistnntly nl full power snd 


eourse tliat U the standpoint from wliicb all engines should 
be judged. This formula is: 

H.P. per cubic inch of piston ilisplacemcnt . 

pi, H P. 

In horsepower ;>er cubic inch of piston displacement, the 
greater the figure, tlie higher the efficiency of the engine for its 
volume. In weight per horsepower, the smaller the figure, the 
higher is the efilcicucy of the design. 

Using these two cliaracleriatics in the formula we obtain 
a result which seems Co indicate at a glance tbe desirability 
of the engine for tbe purfioses of aviatmn; for, if tbe weight 
per horsepower is low, then the quotient will Ik high, and if 
the horsepower per piston displacement is small, then tbe 
quotient will be small, etc. 


Wetsht iwr horse-power. * ’ ' ’ 

The formula therefore tells tbe story, as Engine A shows a 
mneh higher result than Engine B for it shows higher borae- 
power per piston displacement, thus having a high efficiency 


s|Hi-d from Ills inuuiciit it leaves the factory fur it i-minut be 
gradually worked in by the user as in the automobile. Then 
apiin. the riigiiie must have tlie maximum of reliability under 
tlicse trying conditions, for a stop is serious and in the automo- 
bile it is not. 

Owing to the high efficiency and duty required, the en- 
gine must be coiistractcd of the very best materials, and 
the hcat-lreatment of the steels used beconics one of the 
most trying of the problems. 

Lubrication is a vital issue for at the speed and power de- 
veloped, an instnnt'e lock of oil will destroy the engine- This 
item has been the fate of many a racing engme on the speed- 
ways and has been a problem ever since racing b^an. 

Tolerances for fits throughout the engine must be many 
limes more exact tban was ever thought necessary in the 
Automobile engine, and in many cases as small an error in a 
fit as -0005-ineb will mean the success or failure of the part. 

From the later reports from tbe war zone, it is clearly 
indicated that tbe tendency is Cowards higher and higher power 
in single aoits and thus the engineer is drawn into a new field 
of design with which he is totally unfamiliar and where past 
practice is of little avail. Tbe design of a successful eugmc 
of 100 to 150 horsepower cannot Ik followed in proportion 
for the building of an engine of 300 to 400 horsepower, ami 
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ci.uililiuiut in llie larger engine ili-vclup which were not cx- 
pi ricnccd at ull in the smaller uiic. 

I iM-lieve that the proper way to design a new engine is lo 
build it as light ns one dares and then <'c>rrect those points 
s'hiHi show tvenkness under the ni-W' conditions, for it is im- 
jKP— ihle lo obtain light enough wciglil witli safety if the en- 
gine is built heavy and then llic weight Iriiniiicd here nod there, 
f,.r llie engineer is then only guessing at w-liicli jiart he mav 
cut down and the duration of tlic development will be much 

-\.s will be seen by llie charts, the results of the designers 
of diCerent engines iibroud are at such wide variance, tliat no 
settled style or type seems lo have been resehed. The twelve 
and eight cylinder engines are increa.sing and the Sunbeam 
Islest type lias eighteen cylinders, with an output of 330 horsc- 
l>ower and a bore of about 4®-4 inches. Propeller speeds ore 
rapidly decreasing. Six mouths ago a speed of lAOO revnlu- 
tioiis per minute was allowed the designer of the engine, but 
now Ihc .speeds for inrge projicllcrs has dropiied to 1,000 to 


nvenonie to smne extent by a few suo-esaful eugines of high 
horsepower, sucli as the latest type of Sunbeam showing 330 
horsepower for steady running. 

Of course, for other than military purposes, the single or 
multiple question is rather immaterial, but the military air- 
plane will ]irobably govern largely tbe design of all, as it 
will be devehipcd into the most efficient type. Scouting ma- 
chines roust non- attain a speed of 160 miles per hour, and 
in England, at least, practically no engines of under 300 
horsepower are used for this purpose. The smaller engines 
are employed now solely for sebmil purposes. 


.\erial Navigation Over W alnr 
In a paper presented to the Soetety of Aatomobile En- 
gineers, Elmer A. Sperry called attention to the faults of 
the magnetic compass for aeronautical work, the most serious 
of those licitig ils inaccuracy when the maelune is hanked, 
mid its tendency to tag in action, due to tbe swirling of tbe 


WKlCIlTrEKH.I-. 


U.s. CAU. PER H.P. H 


H.P. PERPISTOK DISP. 
WEIGHT PEHH.P. 


I.iuii ri-vcihiiiiiii.-. per iiiiiiiilc so ihiii ilir gi-iin-d lyjic of drive 
I- iHH-Miiiiiig almost utiivvrMil in order to get tlic henefit of 
higher spiH-tis of Ilic engine to obtain the necessary horsepower. 
Tlic tvrci'kirig of the larger pro[iellcn. at liigli epcetl has 
uiudc such speed prohibitive. 

The modem aenmautie engine must have electric or other 
starting or cranking apparatus, and electric generator for 
liglils is now demanded. Heqnircmcnts also call J'or an air 
[ireosurc pum)> so that the gasoline may he used under 
[iri'ssurc to the carburetor. Tlie engine must be designed to 
use low grades of fuel, for as the number merenses, llic liigli 
grades of gasoline will become very scarce ns with tlic auto- 
mobile, and an engine wliicli must have high test gasoline will 
be nnsi'rviecable in the very near future- 

Tbe data available at Ibis time is naturally vcjy- vague and 
incomplete, and there is jiraetically nothing in books on 
engine design w-hich w-i)l lead tbe engineer straight in w-orkiiig 
out the ideal acronaulic engine. It is safe to say that no 
really saiisfactury engine has as yet been built in the world 
when compared willi the generally satisfactory jierl‘(irmaiice of 
the automobile engine, and an immense amcnint of researcii 
work is yet to be done liefore such an engine will be olTen-d to 
the aviator. 

Naturally, the di-vclo|imeiit work is a costly proposition, 
for tlie parts of the aeronautic engine are expensive as com- 
pared w-illi the automobile oiisfine, so that the successful en- 
gines will be hrougJit out by those who have the ncci'Msnry 
liunnees to endure this large expense. What we want now i's 
data on the perfonnnncc and eharacteristics of all the engines 
we can get, and from these figures, we will eventually de- 
velop the ideal. 

The tendency of the demands of the vvor zone is now posi- 
tively towards single unit power plants. This has liecn brought 
about by tbe in<‘rcaslag power of the anti-aircraft guns, wliicii 
arc now able to reach successfully to altitudes of 16,00<l feet. 
It is almost impossible, due to w-eight and mechanical difli- 
coltics, to armor the multiple power plants, whereas the single 
plant can be armored togellier with its gasoline tank. |ii|ies. 
etc., and it is claimed tbe plane liaudlcs more easily witk the 
weight conccnlrnled in (be center thnn with it spread out on 
the wings. 

Multiple unils Imve lieeu largely necesfinry owing to the 
low power of available engines; but fids di'fliculty is being 


liquid in llie hou]. These disarlvantages have led the Navy 
I)e|iurtment to call fur u gyroscopic compass as standaid 
c(|oipmeut on Navy maohinea. 

Even Ihe best of compasses be pointed out cannot give tbe 
course unaided wlicn flying in a side wind, as a lubber line set 
In coincide with the axis of the airplane does not tlieii sliow 
tlie true direction of progress over the ground. Some form 
of drift indicator is then necossary, especially over tbe water, 
where there arc no landmarks to guide the aviator. 

Tlio Sperry- drift indicator, in its most modern and com- 
plete form, gives both the true direction of progress and the 
actual spe^ relative In the ground. It consists of a number 
of telescopic observing tubes disposed radially aronnd a circle. 
This circle can be turned by a crank, arid the speed of rotation 
is givea by a revolution-meter. Tbe speed is varied until any- 
given point on the earth’s surface, as seen through the tubes, 
appears to remain stationary during tbe time that it is under 
nWmtion. It is then evident that the projection of tbe line 
of vision on ihc earth’s surface must be traveling backward 
at the same sjieed that the air;>Iane is traveling forword, acd, 
knowing the altitude of the roacliine and tbe angular velocity 
of the vision tube, the absolute speed can be readily deter- 

Tbere is also an azimuth circle, so that the circle of vision 
tubes, each of wliicli baa a cross-hair on the object-glass, 
may be turned through any desired angle. The tubes arc 
-slatiouary and if ouc sights through one of them and turns 
the graduated circle until stationary objects in the field of 
view pass across tbe filed in lines parallel to the cross-hair, 
tile reading of tbe graduated azimuth circle will give the 
angle between the axis of the airplane and its actual direc- 
tion of travel. Since this measurement is much mure im- 
jiortant that that of absolute velocity, except for certain 
milito^- purposes, the drift sets are now made for ordinary- 
use -without tbe rotating tube feature. 

In flying over -water, the wave-crests must be utilized as 
reference pioints for observation. Since these crests them- 
selves are moving, a conectiim must be introdaced for this 
fact, tbe correction being a function of tbe sins of tbe angle 
between Ihe directions of motion of tlie waves and the air- 
plane. The velocity of the wave-crests, which also enters into 
the correction, may be estimated from the distance betweeu 
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l^reliitiimtr^' l‘>liiiiulo» for l’ara!*ilc 
In iiiakiuj' jir«Uuiiuar>' ratunatcs for n sinoliim'. h ro«ll\ 
dillleult jioint is ibe nllowanoe to be maile fur puntBito rc- 
sistanre. 8orac authorities allow for the pnrasite resirtliiiu'o 
by flndinft tbe rmistanre of the body end multiplyinir it liv 
four for a biplane and by three f<«r a monophtcK*. Siu'li ntli'B 
ran only be roughly correet, and it is best to refer lu dotn Im- 
standard machines ami select parasite resiatuiiee ecH‘IIieienK 
of a maeliiiie of similar type and weight. The tigutvs giMui 
m this section wilt be suflleiently acenratc for a i>reliniinavy 

Proliminnry Seleelion of Q ing portion and Area 
A great many ingenious methods have been devised for the 
selection of eotrect wing sections nnd areas fur the [treliminary 
d^ign of a macliine whose eugiuc-powor and s|>eeifieation an' 
given. Kiffel, among others, has develofied a very eomiilete 
system. It seems bttt, however, to employ the sim|>lest nn<l 
must straightforward trial and error methods, based on the 
following rules: 

(1) Prom u considcralion of standard practice, select the 
loading )>or horsepower and hiniee weight of the inoeliinc. 

(2) From a consideration of staiidanl practice, select the ap- 
prosiinale loading (>er square foot. 

(3) From <.01110 such e<»naideratii>iis as those given in Section 
4 lAvienox AND Akrokai'tU'ai. KN-aiNr:t:aiX'>, Septem- 
ber 15. IflIG) select two or three wings which are likel\ 
to give (he qualities desired. 

(4) Assume a i>arasite resistance eoedleienl which from a 
standanl practice is likely to apply to a inar'lune of the 
type nnd weight in qucKlioii. 

(5) Draw up n number of [lerforraam'c curves varying; 

la) wing sections 

(b) Area for each wing soetion 

<c) Assumed propeller efllciency <-urves. 

Some data on standard tiractice will l>o given in (he Second 
Port of the Course, and tlie ab<ive rules will he nr>i>lied to the 
design of a standard miiehine. 

Kefereiiee for Seelinii 13 


NOTES ON AEIION.VI HIM. IMTS AM) 
CONVERSION F.ACTORS 



units for 


rutidsnieiitnl rriiialiun of the form R A* 1 I *, 
and (ho value of A* will uu (he eh.iliv uf 

R. A ami V. Tbe eomblmitloiis wUk'li Inive 1 ms*ii 
are (be following: 


U is only a quesiton of nriUimetie to obtain the isnivepsion 
fiietnr from one set of niiits Co nn<qlier. Taking a ••oueri'te 
i-aso to tronsfonu from kilograms, square meters, and meters 
(KT second units to isiunds, square feet, nml fis't is*r seounil 
mill'. It should )k' reiiiemlkored that: 


• ib.TS Miusre feet 


'I'o Iransfonii ! 
To transform / 


from kllognimi 


c» |M)unils multiply K b.v 
*rs to square feet divide 


fTu.Tlil X (3.2>.l)- 

Another s.iafeiu isissessliig great ii'lviuitiigi'S for s. 

poses which Is emiitoy,.il U 3 * the Itrltls 

laiboratory. U known us ilie nbsnlnte < 
this system tbe formula Is written fi 


> llrltlsli XatloiiHl I’li.vsbiii 


In which t — density of the nfr nr oilier medium, and d -- nc-' 
teleratlon doe In gravity. 


If a ouiisUteiit system uf units Is ciuplnyed p will retain 
the smile value In all systems. K lieliig uu experimental 
cousiiiiit for liny one set of conditions. This Is fairly cleni 
froin the nutnre uf tbe eqiiatimi. since It represents n relation- 
ship between the resultant force, ami all the other pIiy-slcRl 
liii'tors luvolved. .V rigid doiiionstrutloii liy the theory f,r 
dimensions U Hi'allnlde binvever. 

The following i‘uii\erslous lire llkel>' to lie of use: 



Teiiltmir Seuplnnes 

In the long series of valuable articles on (jcriuun and Aus- 
trian airplanes, motors and neecssories, (bat M. Lagorgettc has 
contributed to L'AerophilCf are .tome interesting comments on 
the seaplanes of the Central Poweia. The Austrian pusher- 
type dying boat, iliustmtol lierewith, lios wings with a verj- 
dec'ided sweep back, nnd a inaxinium span of 50 feet. The 
l‘iwer wing in considerably .sninller Ilian the upi>er, both in 
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spiiii mid chord, 'flic system of Inisaiiig uiid imitor support 
lE. rutlii-r complex, There is a very considerable htaggi'r. The 
iioat is of the long-hulled type, and is extremely narrow. The 
motor is a 0-cylinder Mereetics, whieli was described in Avja- 
TioN ANii AKKONAUTtfAl. Kncii.vkkhixi., Scpleiiibcr 1 . 1916. 
nnd a houeycumh rndiatnr is use<l. 

The author also gives a brief deseripliun of a Uenuan 
tractor seaplane with two float*-. This is very niueli tike the 
•dd Albutcus biplane shown in Aviation aku Akrokautical 
KN' itiVBkkJNi., xtngust 1 , 1016, but is distinguished from other 
(iermnn nnii-liines of rcs-eiit conslruetioii by the I'ai-t that the 
exhan.*tt is (lisE*liiirg**d Ih'Iow the lower plane instead of above 
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Aeronautical Manufacturers Association Formed 


To aeeure eloM-r ett-upemlion between the Government, indi- 
vidual air|}Iunc iiiHimfaeturers and the Aeru Club of America, 
a meeting of Aerouautieal manufaeturcre was called by Mr, 
llarry lowers Mingle, President of the Standard Aero Cor- 
poration of New York, on Jonua^ 1917. At this meet- 
mg, held in the Woolwortli Building, the following eoacerus 
were represented: Aeromarine Plano & Motor Company, by 
Iiiglis M- Uppcreiic; Wright-Martin Aircraft Oiporation, by 
Ktlward M. llugar; Standard Aero Corpumlion of New York, 
by Hurry Bowers Mingle; John D. Cooper Aeroplane Com- 
pany, by John U. Cooper; Samuel S. Pien-e Aertiplnne Coro- 
pan.v, by S, H. Brecse, and Wittemau-Lstwis Company, by C. 
K. Wittetnuu nnd 8. C. r,ewis. 

'flio TIionuiH Aeroplane Company and the Bturtevant Aeru- 
plane Coinpany were represented by proxies. 

At Che meeting there were also Mr. L. D, Waldun and Mr. 
Uoivard K. Collin, the latter the chairman of ibe Pan- 
American Aentiiaulienl Hxposition to be held in the Grand 
t’entrid Pataee, February 8-15. Mr. Colbn is also a member of 


Che Advisory Comiuissiou of the Council of National Defense. 

After an informal diseuasion, at which tbe pur]>ose of tbe 
meeting was stated by Mr. Mingle and Mr. Coffin, it was 
unanimously; 

Refioh'cd, That a leio|N>rary organisation of manufacturers 
be luiiiiefUately fortiieil, Mr. II, B. Mingle to be appointed as 
cliairiimn and Mr. Inglls M. I'piwrcue as seeretan*. 

Rurlhcr rrjtoWrd, That the ehalrumn api>olnt a committee of 
live, of wlileh be Khali be a member, to act In sbow matters 
uiul to arrange for an early iiieotlng of the Board of Governors 
of tbe ,\eru t'lub. relative to the tiandllug of this aud future 
shows, ami 10 iviMirt later to a inevtliig to which all jnamt- 
faelurers uf airplanes shiill he invited on tbe matter of tbe 
formation of a |K*rmiiiient orgniilniCion. 

Tbe Commillec on Orgauization isaued invitations to all of 
the manufnetnrers of airplanes for a nieeting to be held 
Wednesday, .January 31st, in order that n permanent organiza- 
lion of Aemuaulicnl mimnfactnrcrs bo completed for the PatJ- 
.\merieim Aeronautical Kxpositioii. 


I.icul.-Col. tiirorge O. Siniier Promoted 

Tlo' L'nile.l Stales Senate has lonHimed the appointment 
ul' I,ieut.-CoI. George O. Squier lu the offiee of Chief Signnl 
Oftlecv. U. 8. A., for four years, with the rank ol Brigadier- 
fleiierul. to lake elTeet V'ehriiary 14, 1917, on which clay Briga- 
ilier-Geiieral Seriven. the present bead of Che Signal Corps, 
will i*elire from aviiv'e service on aeeount of age. 

General Squler gi-ailualc<l from West Point in 1887 and 
cuicred the Army as a second licutenaiil, being assigned to 
the 3d Fichl Artilleiy. He later transferred to the Signal 
(!orps, While stationed at Fori hionroe, Virginia, lie took a 
coiirsi- ill eicciriciil enginiering in Johns Hopkins University, 
in lulililinn to performing liU military duties. 

He saw- active .service both during the S|iniiish vv-ar and 
lliruugliimt the ciilire Philippine rebellion .il IIIIMM12. lie lilis 
to ills cn'dil many Lclegraphic Inventions wliicli are rtvognir.ed 
liy Heientints tliroiigliout the world as the pivulucts of an 
extraordinarily energetic and brilliant mind. 

For four years he was the mibtary atluelie of the Uiiitcil 
Slates l<i Great Britain, and this tour of «luty einlcd last Mav 
when he reniriicd to the United Stutes to undertake the duties 
of Ollierr in flharge of the Aviation Seelion. 

General Sqnier was the lirst pttssenger ever carried in a 
iieavier tliuji air Hying umeliine and he also made tlie speeili- 
catioiis of the flrsl macliine ever pureliased b.v the United 
States Govenimeiit, or for that matter by any Ooveriinieiil 
(llie Wright iiiaehine). 


More Tliaii 3<l<) Vrmy .Urplanos ( iidcr Onlor 
On .laiiaary 1, the Uuite<l Stales .Vrmy bud the Inlluwing 
airplaiii*s in aeivice; f'uriiHS, 5(l; Martin, 15; Standard. 11, anil 
Sliirtcvaut, 2, making 11 total of 73 inachines. The following 
airplanes were under order, nerunliiig in Brigadier-GenernJ 
Seriven’s te.sllmony hefnre llie House t'ninmiltre on Military 
Alfairs; Wright- Marlin. 8; Ciutisa. 1.18; Uurgi-ss. 38; Burgess- 
lltiniie. 1 J Stanilard. 01 ; Sturtevant. 20; I,. W. F.. 2; Thomas. 
2; < 'liristofferson, 2; Aeromarine. 22; Heinrich, 2. making a 
biial .if .*1(12 machines fur which i.r.lers- hare been place, I. 

l'urelia.s(si had been approved, hut llie unlers had not been 
placed up to that time, for: Thomas oiie-plaee pursuit ma- 
cliines. -1; twin-engined Simphines. 52; Curtis.s airplanes, 3. 
lliis makes a grand total of 134 maehiiics either in service, 
under order or the jnivciiase of winch has been approved. Also 
il is uiiilcrstood lluil since .January 1st, llie -\rmy orders for 
tw,i. place rreonnaissaiice tractors made wilh the L. W- F. En- 
fiiicering Company have heea ineteased by iiioi*c tliau a score. 


Navy Ordera Placed iti lOtt) 


TIic following contntets v 
Niivg Department: 




e placed during 1916 by I 

lO h.p, ^nclor*. 


t Tracloi-s. 
-P. ’INvln T; 
II b.p, TpnUors. 
a h.p. Traitors! 


Tra.Iois! 

Twin Tqacn.rs. 



Lieutenant P. N. L, Bellinger and Bcrgcant Crawford of the 
.Murine Corps were slightly injured while testing a machine 
gun from an airplane, when the Buigess-Dunne in which they 
werc coudiictiiig the tests fell from a height of fifty feet, land- 
ing in shallow water on the bay side of Santa Hosa Island, The 
imti'hine wa.s a total wreck, hut tbe two occupants escaped with 
only minor injuries, lueidentolly, this accident afforded the 
first opportunity for testing the new floating derrick, propelled 
under its own pow<-r. The test of the derrick was highly suc- 
eessful, though there was little of the airplane left to salvage. 

The first fomiulioii flying to be conducted at the station 
w'lis attempted on the arrival uf Captain J. L. .Jayne, who has 
been sent to the station as eonnnandaiit, relieving Captain 
II. C. Mustin. Five macliincs wei*e takcu out, and all went 
' well until a landing was mudq. Four of the machinee spliu- 
Icred their propellers in landing, and the fifth one overturned 
on its nose, giving the pilot a ducking, but otherwise sastaining 

W^ile tiio choppincss of the water at the time of tbe flight 
is believed to have entered largely into the mishap to the pro- 
pellers, the test also demonstrated the necessity of building 
the machines slightly higher from tbe water, allowing more 
clearance between the propellers and the water. 
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Tlie Pan-Aiiu*iicaii Aei'onaulical Exposition 


In? i»i (he I'HU'.Vuicrii'iU; Aortmituhi'nl 

KiiiN»iticiii whirli U lo Ih- livlil in lliv Oraml CeiKnil I’lilaco. 
New York, f’ebruer.v Mill In Intli, nuw sunius assureil. I’ublii- 
intcmit in the expcwilimi Itnii been amu?ecl ami llic Jndirn' 
liulib are timt praclirally every tinn of imputiuiii't' in the in* 
dilMlry* will be repre*eniei1. )*riniuril.v. nl cmilwe, the serviee 
«!' the ex|i<sitiuii will be to make for a bi-ller reMliaUioii nn 
The part nf the publle of w'luit niriTafl are mid of the hi^b 
decree nf development whieh they Imve uttainiHl, but the indi- 
reel eerviee w'hieh the ezpoi-itioii will jirrlViriii will be no lese 

?H»kiiijr forward tn tlie fnltire of the aeroiimil ieiil induatry 
tiien- i> one jirobletii whieh will prcibuhli' bi* i-etlleil diirintt 
the week of the show — that i«. the pmbletii of stnnilanliziilion- 
Witb |irobabIy $5lt,tMKI,tMMi nl aeronniitieal i*ipiipuient to be 
i-oiitroeted lor in tlw I'liileil Stntew thia year, eltindnrdiralioii 
iM imperative. One ol the ljinri-‘l tiietorii*e in the eouiitry Ia»t 
year had lo till onler^ for no h-v^ ihiiii 2Htm ditfi'rent aizt*H and 


>|ieeiUeatioris ni holt? alone. With tlie eo.oiieratioii iil the 
S. A. K. llitwe |iinhlemK slioilld lx* iinmediutely xuived. 

The drst meetiiiit of the Ikieicty of Automotive Rogiiiti’K. 
devoted exrinaively lo aerotinufieit. ivill be bt-ld in the alter* 
nixin and eveimif; ot February litb, the seeoinl day of the 
exjKisiliim. The |iroi:miii in the iiftenuxin wilt bi‘ <ii>voteil to 
jieniiinutieal xiibjei*i*. with jinperH mid dixeuwtiona by* eiioj- 
iieera, and in the evenintr papers will In* ri'nd by Klnier 
S[iei'ry and Prol. I*. W. Ihiwlowski. In eomiis-tioii w'ilh the 
exposition itself it is annoiini'ed that Henry Soutlier, lis*liiiii<al 
nd\is*'r of the .\iialion Seetioii of the .Vnny, ami other* will 
disi'iis** the slaiidiiTdirjitioii of army iiirjdane parts. 

likely will till threi* lloors of the exposition biiihling. is the 
largest ever nUeiii|itis1 in tlie ViiiUs] States. With sueh ii di*- 
phiy of air eniL't atU'iieting the iilteiilion ol' the pnhiie aiel 
offering an op|>ortnnity to engitii'ers I'or study and isonpmi- 


tiiiiiudu May Kn.li t uriiiulioii of Mr Serti..- 

I‘er-isieiil niniois nr.' m eirriilaiion to the etTisM ihiil ihe 
Domiiiion o| t'anoda is ahovit to undetlako (he training ot a 
lanp* nuuitx-r of n.ialorw lor the llrilish Rmpire. The Aero 
Ciuh of Cntiadu, Ihrongh its president. W, Hauiilton Merritt, 
is said lo have eoiiHniied these i-ejairls, 

1’lie Brlieme of Irainiiiir n large niiinlier of t'aiiailian aviatoi> 
for Ktiroirean sen ire was proposed many moiillis ago by 
OciicraJ Sir Sam Utigbes. Kecenlly tlciieml Hughes was re- 
lie\eil 111 bis eiimmatul and it is said that in Kngiand plans 

ofllre. ^lowever Ibi- may lie.' the rumors are that fiinadn is 
about lo i*stablisli bctwism leii and twenty sehooU of avia- 
tion. earlj selnsi] capable id nndeviakiiiti' the training of inn 
Hiudmt aiiators. It is said lliai the Miiiiilions Hoard in (treat 
Hritaii) will have dire<*lly under its eliarge the work of bal- 
ing eolisiriieted tlie 30tl miiebincs necessary lo start tlie 
Bi'hnoUag. 

It has reeenlly bei-n intimated that the Itrilish are using 
u totai ol l-'i.tMH) airplnues. .nhOd in training pilols nnd 10,0(10 
in rigliliiuf work in France. Reliable diplomatic sonrees give 
llie life of a luachine ot the tnsit ns three iiionihs, winch 
xvould lucnn that if the British planes at the front (lumber 
lO.OUO. the British faelm-ies are lumiiig out over dsiOU planes 
a month, lender these eireumstaiiees it seems jmsuible that the 
training maehioes usi-d will bi* conslnictisl in Kngiand ami 
sliipjied over to this siib* of the Atlantie for use. Howiw-er, 
there is uo doubt llinl if largi* numbers of pilols arc to Ik- 
trained in Canada tlie British w-ilJ attempt to build up and 
eiicoiimge A (^nnadian acromiiiliciil industry. 


\a\i T'alses (Iter <siilliiui(f*l Fusher 
The -eaplaiie coustrueteil by the (lallaudet Cnuipany ol 
Norn leli. < 'mill., bus lictn turned over to the Uniteil .Stales 
Xavy nnd sliipp^ to I’etiaacola, Fla. Denison (Inllaudct. sec- 
retary ol the (lallandet (‘ciuipany, with Kllswtirth K. Williams, 
one ol llie company's mceiianii-ians. rt-cenlly left Norwich for 
.racksoip ille. Fla., where Williams is (o take a course of in- 
stvueliou m Hying, upon the coiupleliun of which be will go lo 
I'ensaenla ami assist in setting up the liallauilel mm-hine Iliere. 
The machine contains many novel features id' design. It is a 

K jsher seaplane in wbicli two engim-s arc geared to m.e four- 
iided propeller. iimin-iJialely in the rear of the iiiloi's neal. 


Aero Club of Ponneylvaiiia 
At the mmiml meeting of the Aero Club of Pennsylvania 
oHieers were elwleii as follows ; President. Joseidi A. Stein- 
metz: fii^t vice-president, \Villiarn D. Jlarrie: aecimd vice- 
president. A. J- Drexel Biddle: secretary, George S. Gassnci : 
treasiiri'r. l-aturcnce Maresch, and directors, Clarence P. 
Wynne. Kudolpb Moacau. louts S. Clarke, II. F. Bamberger, 
Harold Kneer and William 11. Sbeehan. 

Robeit K. (ilendinning. a member of the elub and well 
known as a prominent Ixinker and aviator, lias been offered a 
commission as major in llie I'nited States Reserve Corps. 

Sergeant William Ocker. of Ibe United Stati-s Army Avia- 
tion Corps, flew from Washington to Pbiladelgibia in eighty- 
five minute? recently. 


Kltoris an- iH-iiig iiiinh- to secure for Pliihidcl|»liiii the isjiiigi- 
Micnl ri-i]iiii-i*d To iiiakc it the principal naval aviation xintioii 
-III the AlluiiTic coii-l, iiiid the pn->ciil Congress will In- ii-ki-il 
lo iiiipropriiile ifoon.iMII) for this giurj-osi-. This movement has 
I he naeking of the t 'iianilier nf Cinumercc-, the Board nf Trad.-. 
Mil* Miuiiil m-turvrs' Chib, various tnidi- organirjilimis. tin- 
-VJumiii As.ns-iation of the I'mversity of I'l-unsylvahia. uiid 
praclii-uUy every Philndel|iliiii hank. 

U<-i>gru{ducully, the Ls-iigue island Nuxy Yard ilitidi--, tlu- 
const alinusl tsfuidly north and south. Bofon- leiixing Piiila- 
ilclphia after (lie n-liini Higbt of the aviaturs, Charles Lyuii. 
Iii-A<l of the Tis-hnical dejairTaicnt of the aviation station at 
Miinsdn, Iwiiig Island, said: 

lion Held ismvertivl Into fin- prIueijKil uviiilhiii stniioii tor lln- 
ijiliJilii- Allaiille ismsi, 1 Imve i-vi-ry' (-oiirldenis-. from wlnil I 

liy the hig iiiteri—i-. of PhUadelgilihi, nnd that the niain-r will 
Is- iin-si-ntist lo Congn-ss in ]irii|s*r form. Sii<-h a siiitlon miisT, 
of nei-i-sKity. t-i- hs'iiled In Mie nelghls-rhoiKl -»f l*hlla<h-l|ilit:i, 
mill with the fueiilth-a already found at Is-agui* Islarnl, thin l< 
Ihe loah-al place ro i-rahllsTl It." 

■|‘•■sfs oil lliill-.SeoK A-o Hig Ni\i— 


tine uf the samiile test i-er1iliciil«-s which accotiipajiji--* every 
lot of Hall-Hi-ott engiiii-s is n-prinled Ih-Iow. The Iliill-bcuil 
fiietnry- at West Bcrki-h-y, CiiL. i.* now turning out l.’i ciigini-s 



Ca]ituiii .1. ('. Morrow-, eomiiinnding the United States Army- 
aviation »'h(Kil lit Chicago, has received word from Waabing- 
ton that tc-n a[>i>licaiits hud uuccesafully passed all examina* 
tion for admiasinn to tlie school. They are: 

Joaeph Van Wnlcbshauser. Albert C. Adams. Austin E. Bih- 
son, Cliarles W. Browne, George J. Kiiiberg, tTeorge W. Saw- 
yer, Rudolph W. Schnn-der, William A. Thompson, Michael 
I,. Gerinwski and Victor J- Picard, AH excejit Van Wnli-hs- 


AERONAUTICS FOR 1917 


forecast of tlic (icvdopnit-iUs likely (o take place in the aeronautical industry this year is 
extremely dangonnis because the possibilities of the industry are unlimited. Primarily, how- 
e\<T, the development for U}i~ is likely to be of a military- characier. Tlie I'nited States Army, 
ai the prescin time, has under onler 302 planes from ftvolvc- differeni companies and the purchase 
ol 59 more machines has been authorized, but as yet the ordt-rs have not lic-en placet!. Only 73 
machines are now in service with the Army, and the resources of the con.sinictors will be strained 
111 make prompt deliveries of the machines that have Iwcn ordered. 


I he appropriation, which appears to be likely to pass, for the fiscal year of 1918 carries S15.- 
<on,<«x> for fiiriluT development of the military air service. This great sum will undoubtedly be 
ini-reast-d by purchases of militarj- and training airplanes by foreign governments. The Army 
liiiluer-than-air seelion is also being developc-d at Fort Omaha, \‘cb,. and at Pensacola, Fla., 
(ho Xavy is preparing to carry on extensive exjH-riments with lighter-thaii-air craft both of the 
ilirigible anil non-dirigible types. So far as types of airplanes for the Army are concerned wc are 
likely to witness the development of fa.«l pursuit, machines capable of speeds uj) to [irobablv 150 
miles an hour with a fuel capaeiiy which will p(-rniii five-hour Bights. 


li is also jiroluible that larger niachiiu-s capable of carrying tremendous loads and equipped 
wiih two or more engines delivering in exeess of lotxj horse-power will be flown in this country 
i-iiher ihis tear or next year. I-.siK-cially for the Navy will these great weight-carrying machines 
[irove valuable. The Xav\' problem of devt-loping a machine capable of operating in conjunction 
with the main Beet is only lo be soh'ed by the development of air]>lanes of enormous carrying 
e.ip.iiiiv and great radius of action. 

It is more than ptissibk- that the development of lighter-lhan-air craft of the Zeppelin type 
ma>- solvi- (his problem. More than S5.000.000 will probably Ihl- S(xmt in X'aval Aeronautics in 
llie fiscal year. 


I’reliniinary sleiis are likely to Ik- taken, too, by the I’osi Office Department. The transporfa- 
Uon of mail by air route is an ine\itable eventual development, and even military men exjU'Ct 
lhat in a few j-ears the Post Cjffici- Department will Ik- a larger purchaser of machines than the 
.\rnn and X'a\'y eomiiiiu-ci. 'Phis development is certain to lead to the comniercia! use of airplanes. 
1 rans|iortalion through the air has certain obvious advantages in that the expense is limited to 
the upkeep of the machines themselves. There art* no rights of way to be purchased, no expensive 
rtiadliftls to be built, no tunnels to be dug, no bridges to be constructed. The difficulty that stands 
in the wat' is said to be lack of reliaiiility. The fit'ing record of the Army air service from January 
1st to December 26th. 1916. throws an interesting light on this supposed difficulty. The total 
amount of time in the air was .3. .356 hours and ,56 minutes, during which lime 7,087 flights were 
made and the distance traveled \va.s 251.775 miles. The fatalities were none. 

I’erhaps before airplanes realize their commercial possibilities they will be used for pleasure 
purposes. Just as the coming of the jileasure automobile preceded the coming of the truck, so it 
IS likelj- to be with planes. So. before another year passes, wc can probably look with fair certainty 
to the development of a modification of the Army and Navy’s training biplanes, which will be 
built for spiortsnien. Such niachine.s, having high factors of safety, comparative simplicity of 
construction, light weight, and good climbing qualities .should, if the prices are within reason, 
go far towards popularizing the sport of aviation. 
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Air|)laiies for 191 1 



[■liiiu-?,. This i>r thr imliislrv is ci'rliiiii to dr\c'|n|i i 

the* nc'«r lulun*. ns asiatinii is iui]n]ij(rixrcl, 

Tlio Jiroemw of the imliistry in lliu |>n.sl veiir liii' iiol l»'rii 
iiinrkisl hy ttiiinv rjulii^nl i)e\'ehi[Miieiils. hut hv iipplit'iiliniK nt 
Ihe |iriiiei|»les ut The inniuilarl iirtn'n ivniize llun 

llie hiiililiii;' ol iiti iiir|i|iiiie is just us niiieli nii entrina'i'iiii;; 
linihicm ns Ilie hiiihlini; ..I a eaiilileeer brhlae, A lew inn 
elnnes of %’ery I'nHianil ilis»iirn njijieiir. hnwexsT, Mint il' (liev Ji\«* 
n|i hi llie lii»|n-s iliiil their iniistni.l.irs linve I'nr tlieiii, the 
|iri-t:re>«* i.f Ihe imliislry will lie even im.re m|.iil liiiiii w.iiihi 
Imve siH'iiusl jmssible. only ns shnrt a time ns ■nn* va*nr n^n 
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AVIATION 


Febriiur) 1. I9IT 


AVIATION 


l*Vbruar> I. I91r 


c>']iU4ief> arrniitfi>il raUlully ill iiii 

nnalc of 120 lU'fro*'". Tin* iuimIoI I* KOartci 
wplKbs 30 |N>uinS iiiiil i-ouiiiUHv wilU all 
OuliiKx, (niik. i-uuirol, vnlvt*. BHUi^is tub- 
Ills. pt<„ Wflflo- 70 The modpl I> 

Manor wpiulio 35 |n>iiim1k iiiiU (‘ompli'lc 
nllli all ••n-.. ivi-iaha £W pouiiilM. 

Kiir tM'in lii'ralintlon. Tin* wpJsht [H*r 
atartor ip luntprlnll.i* nilunpl. Mialol <’ 

I'oTUjiUAr llo jHOtnil* ami nimlfl I> IHI 
laniixls. 

Thi- 'Vorrmi Ctiiii|>Hii> of America 

iHiirlnea Ik— III t1n-ir iilmi-i imlvcraiil iisi' 
III flic Milk'll lire known fm* 

no lietrcr. in ilic Ian iiiiiil.vals, 'ttiiin lla 
ooaliic: tip ciieliH' i*i no iH'rcer thao ila 
niuinietu : it- umcih'Ih I- la* lietter than 
lls bcarinex. In tin- >iwklm; for Bafccy 
and ileiicnilalilllki . it niiixt bp ilffnlflciml 
that Nonna bonrlni;'' an* kleiitinad wllh 
■onFTiptiai of firovoil ili'|ienilablllty. 



Till* Notuiu la'MTlm: !'« jiriMimliiently a 
Uiieli*a|ieoil lieariniC' iMviiiit iib puiHTlaliva 
onuliclep to ppvcral illrtliictlve fen 

nritblc vosMrui-llon : rlakl moimtlnc of 
Ixith raiva: very ligbl bull i-nini: iHilar 
lOiklliitf of bnll-i extntDoly blBli ore 
clslnn : DtmopI ri'llmiiDeDt of tintali ; m* 
Ux'IihI irtatprlal" 't"*«'iall> tri*atixl. So 
|M*rfix*tly liHx Norma eiieiHlubllily niel rln* 
eiinilltloiia tbul Noruui bcnrliijEx nre Ivi* 
ihii rile Maialiinlk in iiraiileHlIy nil of 
Ilia hlirb-Brnile mncmeti— anil llxlillnic fo*n 
iTHToi'u miiile III Amerii'ii. 

Aiuitber liitereHtine niijilii'ntloii of (lil'> 
iK'iiriiiff la in rlie Sperry tiyroeiaitik* I'oio 
liaHe. At the two liearinBu in this stHi- 
altive iiieehaniiiu where the enaentinis are 
risklily and arri'tiBth ixitnliiiied wltti ui- 
moll fn*edoiu of movement. Nonna lienr- 
Inffa nre imeii iieeau-r their iieinilbir de- 
elim. rlffld moiiutiiiy and exireioc pro- 
Hxlon iiepiire the muNlminu of arirkfrie- 
lion (|iiniilles. 

Noriiiji iHairincx ace luninifiietnnxl by 
Uniflilway. Neiv I'orfa, OrlrrinBlly an fm 
IMirtial |iriMlnet. the xltnation ubrottd eonj. 

Itn New I'ork fnetory to niis't irn orders. 
Pliiiis are completed for the first iiiilt of 
fi lainipletr- new factory. 

The Nomin line Is not limllisl to smiill 
luiieiielo bi‘arfinrs. It fncludiw also larirer 
■mil lietiHmts In all the Internationally 
stnialardlusl slaes. as well aa roller hear 
iiias. ttirosi iieatiDBS. and combined rodlal 
anil Ihrnsi bearluizs. All are dls- 
tliiCTiisheil hy the chamctorlatlc Norma 
pn^sloii. slleiici* iiiid servlccalilllty. 



s in its siK-elHeitlloii -No. liHio, In 
I rndluiu eomiHinm] No. II luiiniifae 


RuiEiiini f.iiiiiiiKiU' Miitcriiil C<ir|i. 

witli selMlIuniiuimal [nsTviinieiits. Tlie 
Inilkntors and dials are iminlctl witli 
riidiiiui tsmi|Niiiia1 ivlilch iiiiikcs them alilne 
111 tlie dark wltboot lireiioiis e.\|ioaiin‘ 
lo lisbt. AU.iii ttvo ypiire auo ibe liadliim 
f.iiiiiliioiis Miiterlal <'tn')Niiiiiion. 53 I.ll>' 

Anierienii iiloni-er of ilils new Inihiatry. 
Silas' the |.iibllcntlon of - I-IfHcleiit In 
stiiiiiieiic 1 lluuiliiailoii for .Military Niitlil 

1st issue of Aviation .ami AnaciNACTii .ai. 
K.MJiSEEJiiNO, iimiiy new uses for the firiHl. 
iii'ls of the Ilndlnia l.iiinffimis Material 
I 'oriairattoii liave lasai foniiil. and the 
sljiiidanilantlon of Itiein In iVnshlnirtoii 

The Cbelsi'u t‘]ock I’oiniuiiiy. Ibe 
Sperry Gynisini-* t'iaii|siiiy. Wallfiato 
iVatcb Colllpnll^'. Mi-ssrs. Rol«*rt II- Initer- 
sol! & Brother. K. s. Kltehle & Son. and 
Keuffel & Kssa'I* c ' oiii|Niiiy. tire now iiahiu 
I lie jirodurts of the lindfiini T.iiiuliious 
Material I'oi'isiriiilori. for llhimlnntlnt; 



Remy Eleetric Company 
Kleelrleal Ki]ni|imeiil for alridaiK— . la- 
eludliii; luairnelos. slurlloi; nod llirliiiag 
syslisus and iBUftioii disi rlhuiors are 
mnnufiii'tured by the Uem.i KUs-trle I'oai- 
Amlerson, ind. Tin* niuBnetos, 




' iinslui'init I 


dyiuiiiife s 


of ftnmt Uileusiiy. 
slittfle dlslrlbutor liislrmneni for slnglr 
IHiint litbllioii. Tlie Mislel ifj Is u double 
inaBiieto. single, distrlbmor Instninieat, 

aial ilnal tBiiltlon is oIiIjiIiiihI on tlie same 
.sei of Mfiui'k 1 ‘liiBs. 

Tlie Mcsk'l SI.. coulhiluTl sturliiiB uiotur 
•ind keiierntor. employs livo soisirate 
aniiiitui'pt! iiiiil two si'imiiite fields. A 
neu' lyjic of ilie Keiuy iBniiluu distributor 
for 12 rylluder englups la iinnoiliKtsl tot 
tile lirat time In 1917. It cau la- used 

only in coniuatton .. 

tem. Grenier flexibility tbeu ... ... 

mined and maftiieto Ignttioii ia eluimed 
for the Isnlflon dUtrlbutor and coll. This 
system delivers a s|mrk of iiructically lan- 
Slant intensity ri*irHrdless of the oiiKiDO 
S]SHH1. Its relinbillly and diinibIlUv are 



John ,\. Kocliling'ii Sons Conipanr 

I’riiilli-ally all alrplnncs of .KiniTiiaii 
iiniiiiifHeiiire use Iloctillnft win*.. strand nr 
coni. Tills wire Is mimofBCtnrcd iiy Jidin 
A. ^liiH'blluu's Sons Cominnij. Trenton. 

l''oiir lyiH-s iiiiil ninny giTules of I'arh 
lyrs- iiri' niiiamiiiTsI for 1PI7. Kishllii* 
No. Ill win* isiiislsts of pinetiH'ii fltir 
ivires sirniidisl touether. The grade that 
lias for its diameter 1 .'33 of an Ineb, If 
iiiRiie of seven wires. Ttiis strand is made 


UuA'blliiK tinned aviator cord is com* 
isised of scveti strands of niuetis'ii wires 
eaeii. It is made in grades from % ot 
an lueh in diameter to % of an Iticb in 
diameter. Roebling extra flexible aviator 
isird Is composed of six strands of seveo 
KBlvanixeil wires cnch and a cotton <*euter. 
fin aceouiiC of its flexibility this grade 
Is used for steering gears. Raeblinf 
flexible aviator eorcl Is also used for 
isiiiirol M'ircs. It is made with seres 
scvoiids of seven gnlvniilr.ed wires each. 


Hutchison i*cott Company 

In u reiT'Ui iIIkcuspIou of Iliv iiruli- 
lems Asiufruiitbig tlu* iiirjilune Industry. 
I4eutenaiit'<'oloiii*l George II. Suuli'i*. 
Ailatioli .Section. Signal Snrux, u. S. A., 
stulol Unit it was ili—lrable to devcloti 
au nirjilani* wing euverlug to Ik.* iniutii' 
fBcfiired In tills country, .such a mnierlnl 
is uliix iilrpUiue I'letb. uiiintifiicturcd liy 
the Hutchison Scott Coui|mny. 17 Itallery 
BJaiT*. New York. This is iintiiuriicIurA*il 
from a Idgh grade long lUwr —ition s)*i*. 
rlull.v M'Oveu into sbeetiug 30 liiclic-s ivldc: 
is iviitcrjiruofcd by tlic Ulux pixiA'ess. is 
not subject to spoiiTiinisms coinbusilon 

eveu at tcui|icniiiires above 33b dcgri-cs 
FabrcnUcit. The llut«*liisuii Siiitt (.'om- 
jriiiiv also niriunfiLcturc olnx No. our. 
doi>k'x clotli for beuv.v service illrlsible 

Seiirclili^ht Company 

Kiiiiijanent for ox.\* 

niaiiiiructiircd bv ibe 
S.*iinhllght Compiiiiy. 
tir. Karpeii Building. 
< lileiigu. 111. Tbise«|Hi|i* 
laot itaiit wlien o.xygen 

IsTature of iCfOO clcgroi— 
Falii'cnlieli is profliioeil. 
This Uiieiise bent Is suf- 

ilii* ixlgi*s of iwo liieci— 
of metal together or To 

brass or iilunilniim a- 
WkijivH ivilli II saw. 



The S. K. I'\ Hall Bearing Coiiip.im 
The success iviili which ball lH*orliigs 
an* Indiig iisi*il in alvidaiic consiinctloji K 
due largely i.i the tint that, when cor 
rectly desigtied iiud iininufaetiiml. tlie.i 
are abt-olntely n*lialdc. .\ nidliil l.eiirlng 
of lUe tyiK* uuiiiufiictiirixl liy tlie S. K. !' 
Ball Bearing Company, of llortfonl. 
Coim-. coiiBlsis of nil outer bull raiv. iin 
inner nuv. two nuvs of balls and a ball 
retainer or s|«icer. The l.aUs and racc** 
sre acciirniely made of lilgbly-lempeml 
SvviHlIsli crui'liile steel. Tlio ball spacer, 
of iipessi*il steel, or broiise Idependiiig 
iilKiii ilii* l.v|ie of b(*iirliig ill which It ia 

fere with the proper iictiiiii ..f ilic liearliig- 
In the inner riK-e of the l*mrliig. deli- 
iilie paths for the balls are fonneil by 
grinding two grooves to liic outer sitr* 
face. No deflnlte imtli Is i>rovlde<l for 
the lialls in tlie outer rare; tlie surfaix* 
on which they roll Is ground so as to 
form part of the aidiere. ilie lenier of 


siniri. It will la* seeu tliul lUc beiiriiig Is 
i‘i*nlly au lukiiitutiuii of (he " l.ail and 
socket " jiriacljiie: nitiiotigli tlie slinft may 
liertis'i. tile strain on the* bearing Is not 

ollu*r lyin' of bearing. 

.Viitoiuatlcully aligning bvuriiigs are In* 

iici essurily tlexUdc nature of tbe i*uii* 
stvui'Tloii of these luiicblnes. Alriilaues 
.'ire friHjuenlJ.v sulijected to severe shocks 
ami stresses, wlilcli leiiil to distort the 
franic*. This illstortlon throws tiis hear' 
liars out of alignment. iHissitdy eveu caus- 
ing the iiiovlug shafts to s|irlng slightly. 
'I'lii* ri'sult of this disilligiiinent ill ordl* 
iiarj Inuriuga is lo cause cnimpiug and 
Idiaiiiig; Iml hi B. K. F. iaill bearings tbe 
si'lf-nliguliig feutiire aiuoiimtlcaiiy ad- 
.lusts itself to nil movements of the shaft. 

Next ill Iminn-tamn* to rellablllry comes 
ilglituuss; that Is, tlie weight tier horse- 
power should be as low a« iiossible, A 
Puli liearlng is much iiion* I'umimet and 
much lighter than tin* plain hearing; in 
ailditloii. it saves at least ilirec-foiirths of 
the po'ver usually ivasled i»y the biililiiil 
or bronxe liearlng Tima, at the sanie time 
that the welglit niul siae of tbe miichlue 
are nxlie-iHi. tie* auioiuit of availabic 
jioAver is iii<‘reius*i 1 . 

For use In ]iroj>ellt*r sliufts a double 
Tiiriist liearlng Is provided. This PearlDg 
is caiiablG of iicvepting thrust iu two 
directions, niid, like the radial bearing. Is 
•.I'lf-nlignliig. 


The Sperry Cyroscope Company 
The axiumtli stuliillr.er. uiinouiiced by 
tliA* tliierry Gyruseojic Coiniiaii.v, of Man* 
liattaii Bridge I’luzji, Brooklyn. N. T.. Is 
an instriiinont used with the serro-uiocor 
f.ir tlie pun>usi. of aiitoinatically steering 
iin airplane over u iiri*.deleriiiined straight 

The Rjierry nsiiautli slnlilllsier relieves 
llie idiot of all strain in steering. This 
is iiartlcuiariy niivantageous In making 
long crusiecoiintry fliglits, In bomb drop- 
plug and target sighting, when it is most 
1 — si*ntliil that II Diiichine hold a straight 


'I'iie priDOi[ile of tlie iisluiuth stabiliser 
is Unit of Uie gyi*osc*oiK.. Tiie hitter is 



The Serhler & Company 




Thkee S. K. F. Bkabisok 
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W itteman-Lewis 
Aircraft Company 

NE.WARK, N. J. 


Thorough aerodynamical and 
engineering knowledge 
gained by eleven years’ ex- 
perience in scientific and 
practical development, 
from the glider of 1906 to 
the speed scout and battle- 
plane of 1917, is built into 
1 -Lewis Aircraft 


NEW FACTORY 

ON LINCOLN HIGHWAY. NEAR PASSAIC RIVER 

TELE-PHONE, MARKET 9096 

New YorK Office: TelepKone: 

17 Battery Place 2461 Rector 


Pan-Ameri< 


Aeronautic Exposition — First Floor 
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Aeronautical Rubber Goods 



We Specialize in the Manufacture of 

BALLOON FABRICS 



and are also in position to furnish the following : 
Clothing for Aviators 
Warm Waterproof Windproof 

Shoes for Aviators 

Light Flexible Non-Slipping Waterproof 
Mechanical Sundries 
For Aeroplanes. Flying Boats. Etc.. Etc. 

Shock Absorbers Gasoline Hose Rubber Matting 



EXHIBIT AT GRAND CENTRAL PALACE 
February S-15 Booth No. 226*228 

Pan-American Aeronautical Exposition 

United States Rubber Company 


1790 Broadway, New York 


RADIUM LUMINOUS MATERIAL CORPORATION 

S6 LIBCRTY STREET. NEW VORK 

Because their testa have proven our material a ht companion to their products, our 

RADIUM LUMINOUS MATERIAL 


constant use by 


Robert H. Ingersoll & Bro. 
Chelsea Clock Co. 
Wahham^Watch Co. 



Sperry Gyroscope Co- 
E. S. Ritchie & Sons 
Keuffel & Esser Co. 


CKADES TO MEET ANY REQUIREMENT 

GOVERNMENT STANDARD GUARANTEED 

APPLIED or in BULK, with adhesive for any purpose 
LET US EXPERIMENT FOR YOU 

MOIUM lUMIHOUS MATEBUL CDRPOBtTIOII 55 liberty Street, Hew York 





AVIATION 

MOTORS 




WUconsm Motor Mfg. Co; 

Sti. A-DepL 3U, Milwiukee.Wis. 


The. Samuel S. Pierce Aeroplane Corporation 

Southampton, Konu Island, N. Y. 


Ainiouuces 

A Small Biplane for Sportsmen embodying the best 
foreign practice making for safety and ease of operation. 
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NEW YORK AERO CONSTRUCTION CO. 

MANUFACTURERS OF 

AIRPLANES and SEAPLANES 

FOR GOVERNMKNT. COMMERCIAL and PLEASURE USE 
Executive Offices: Singer Bldg., N.Y. Phone <k>riiandt i317. Factory: 228 High St., Newark, N.J. 


Sfaplane. rnanufactured by us, equipped with Twin-90-H.P. Aen-marine Engines, and flown 
W. L Ronney. rose from the water within 50 ieet. 

NEW YORK AERO CONSTRUCTION CO. 


PACIFIC AERO PRODUCTS COMPANY 

SEAPLANES 


ACCESSORIES 


SCHOOLING 


General Office: 

Hoge Building, Seattle, Wash. 


Screw Machine 
Products 

of every type used in 

AIRPLANES 

BRASS, BRONZE 

AND 

ALUMINUM 

CASTINGS 

STAMPINGS 

AND 

FORGINGS 

TO MEET THE CONSTANTLY 
INCREASING DEMANDS UPON 
OUR AERONAUTIC DEPART- 
MENT, THE CAPITAL STOCK 
OF THE COMPANY HAS 
BEEN INCREASED TO S250, 000 

ERIE 

SPECIALTY 

COMPANY 

ERIE, PA. 


Brock 

Automatic 

Camera 


I'ype IV, Films 
Type V, Glass Plates 



Sfjtlo Etiiialigiiifr Printing Machine for 
Photogrsiphic ^lapd 


I'ieM Knlarging Macliiiic 
Collap.-iible Field Darkroom 

Drawing Insiriiment.s for Mivlianic-ally 
Transposing Pliolographic 
Dalit to -Map.s 

Miiliufticliirer of Siircifinl Ki/iiipmeiil 
r. S. Army Aviation Heclion 
Siijiiaf Corpa 

Aimil K BROCK. Jr. 
Maniiriwlun-r..r 

Optieiil Inatrumenia and Special Machinery 

jii iirLLrrr uuldixg 
pnn..vnELPui.v 
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ILLUMINATE 

y’our instruments with 

LUMA 

and obtain the highest degree of luminescence 

Specified as "Radium Compound No. 6” in U. S. 

Covt. "Aeronautical Specification 1002” for 

BAROMETERS. COMPASSES, CLOCKS. INCLINOMETERS, SPEEDOMETERS, etc. 


Radium Chemical Company 

Forbes and Meyran Aves. PITTSBURGH. PA. 




The International Aircraft Co. 

INCORPORATBD UNDER LAWS OF ILLINOIS 

CAPTAIN HORACE B. WILD. Chief Engineer 


Manufacturers of all types of AIRCRAFT and EQUIPMENT 

raitoo£ph' 44 oo Executive Offices: 105 SOUTH LA SALLE ST., CHICAGO 
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THE A. S. HEINRICH CORPORATION 

Manufacturers of 

Airplanes and Seaplanes 

For Military and Sporting Purposes 

OFFICE FACTORY 

141 Broadway, New York Freeport, L. 1. 

Tel. Cortlandt 1126 



ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The COURSE IN AERODYNAMICS AND AEROPLANE 
DESIGN, by the Instructors in Aeronautics in the Massa^usetts 
Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue, Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d St., New York 
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IT hen Certninty of Speed 

and HeluibUUy of Potver 

Sr “ 

c^idian Motocycle 


MANUFACTURING COMPANY 



The “CHRISTENSEN” Self Starter 

For Aviation Motors 

IVeighs Only 40 Lbs. Complelc 

C«n be Successfully 
Applied to any 

Motor 4. 6, 6, or 1 2 
Cylinder. 


Uses Gasoline and 
FurnUbes the 
Compression Stroke 
of the Motor with- 


Used by U. S. Army and Navy 


Endorsed by Everyone Who Uses It 


GET OUR CATALOG 


I ENGINEERING CO. 



Tyccs 


Aviation Barometer 


Tayhr Instrument Companies 

Rochester, N. Y. U. S 


h ~*Ttrn, 


I 

PAN-AMERICAN 

■ AERONAUTIC EXPOSITION Space 2II 


AJAX 

Auto and Aero 
Sheet Metal Co. 


AERO 

RADIATORS 

INTAKE 

EXHAuTt PIPES 

LINDER & MEYER 
245 W. 55th St. 
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Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Geleslion Clotli Variilslies 

prodde another SAFETY FACTOR 

NON-INFLAMMABLE 

ceiestioD Sleets Films 

Transparent — Waterproof 
MASVfACTL'RED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-coppcr alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO., 34 Commerce Sl,N.Y. 


QUALITY CRANKSHAFTS 

FOR THE MOST SEVERE SERVICE 

WYMAN-GORDON COMPANY 

MASTER FORGERS 

WORCESTER, MASS., L. S. A. 


MaifiMiiiB 
MOTOR HEAT 
INDICATOR 

AN ESSENTIAL' SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 

IS Wilbur Ave. 

THE MOTOR-METER CO., Inc. 


EXCELSIOR PROPELLERS 



•Upcoeiici. NO GRACES. THE BEST AT THE 
S.AME PRICE FOR ALL. BOOKLETS FREE. 

EXCELSIOR PROPELLER COMPANY 

ST. LOUIS. MO. 
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“CHELSEA” 

EIGHT-DAY, HIGH-GRADE 

SHIP’S BELL 
CLOCKS 

And Non-Striking Clocks * - Practically Waterproof 
Cases, for use on YACHTS. STEAMSHIPS. 
MOTOR BOATS. HOUSEBOATS. Etc., and 

AEROPLANES and SEAPLANES 



And, Clocks for Finest Residences, 
Clubs and A utomobiles 


The Standard of the World 

On Sale by Highest Class Jewelers 
and Dealer.s in Nautical Instruments 

CHELSEA CLOa C^. 16 Sufe St. BOSTON. MASS. 


Beam School of Aviation 

CELINA, OHIO 

Now ottering special inducements to 
students enrolling in Winter classes 

THE RAREST OPPORTUNITY INf • 
THE HISTORYf OF AVIATION 

New Equipment 

Living Expenses Very Reasonable 
Factory Experience 

Write, Wire or Call Now and Make Your 
Reservation for To-morrow May Be Too Late 


Freoch=American Balloon Company 

SPHERICAL BALLOONS 
KITE BALLOONS 
DIRIGIBLES 

HYDROGEN GAS PLANTS 
INSTRUMENTS 

Records: 

Nine First Priai-s 
Thn-i- Si'coml Prizt-s 
Two Third Frizes 
One Fifth Prize 

in P'ifu-t-n World-wide Coniesis. 

Our Spherical Balloon “Uncle Sam” 
only Balloon sent Abroad Twice. 

FRENCH-AMERICAN BALLOON CO. 
St. Louis, Mo. 


CqUNTERBA 

PARK DROP FORGE COMPANY, Cleveland, Ohio 


A POPULAR PRICE 
AIRPLANE 

SPECIFICATIONS 


TWO PLACE TRACTOR BIPLANE 


.'lionl; 4 ft. 6 ii 
.ViiiB Curve; N. P U ^ 


bilizrr: If) sq. ft. 


I'\i>clage Strut ['itling-; 

that the longitudinah 
ICntire Top of Fii'.elaBC 
laminated tunic (Jerk. 
Iiighly varnished 


KYLE SMITH AIRCRAFT CO. 

Wheeling, W. Va. 


1 AIRPLANE SUPPL 

lES 

Fittings, 

Plans. 


Propellers, 

Motors, 

Twa. 

buckler. 

Wheels, 

Tanks. 


Ribs, 

Struts, 

Steering 

Controls. 


1 CHICAGO . n ■ 


GYRO MOTOR 


SEVEN 

and 

NINE 

CYLINDERS 
ROTARY MOTORS 


THE GYRO MOTOR COMPANY 

774 Girard St. Washington, D. C. 


BENOIST 

Cross-Country planes and flying-boats have six years' 
actual building experience back of them. 

Four Standard Models, Single and Twin motored 


Benoist Aeroplane Company 

SANDUSKY. OHIO 
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TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 

CORRY. PA. 

New York Office: Woolworth Building 


Aeroplane Linen 

Used by the BRITISH GOVERNMENT 
in their Air Service: also by the UNI- 
TED STATES GOVERNMENT and 
Large Aeroplane Manufacturers 

Large stocks on hand 

Samples and Specifications sent on application 

Robert McBratney & Company 

linen Manufacturers & Importers 
12I-I23 Franklin Street, Nevr York 
and at Belfast, treland 



J'OXBORO 
AIR SPEED 
INDICATOR 



A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 

WATERPROOF— AIRTIGHT 


Send iSe for eample can to: 

AVIATION DEPT. 

THE C. E. CONOVER CO. 

101 Franklin 91. New York Cify 


WILUIIIRS PVimSCPOL 

Dual Dep Control Tractors 
Tuition and Expenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH. 


DON’T SCRAP 
ALUMINUM PARTS 
TRIAL BAR SOe 
SO-LUMINUM. 

nuw wflding comptound 
for aluminum, does away 
with weak aluminum 
solders — perfect substi- 
tute for acetylene yi time 
and cost. Use gasoline 
torch. 
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' NEW JERSEY AEROPLANE COMPANY 

Paterson, N. J. 



THE AMERICA 
TRANS OCEANIC CO. 


HANGARS: 

Agents for 

NEW YORK OFFICE: 

Port Washington, 

CURTISS 

280 Madison Ave., 

Long Island 

FLYING BOATS 

New York City 

Port Washingrton 364 

AEROPLANES 
AND MOTORS 

Murray Hill 4997 


Announces the opening of winter quarters on 
Lake Worth, Palm Beach, Florida 

Flying School Demonstrations Passenger Carrying 


Wright-Martin Aircraft Corp. 


Owns all the stock of 

The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. {Export Company) 

Location of Plants 

Western aeroplane factory 
Los Angeles, Cal. 

Eastern aeroplane factory 

Site noiv being selected near ew 
York 

Experimental aeroplane factory 
Dayton, O. 

Aviation motor factory 

New Brunswick , N. J. {Simpl ex 
JV or ks) 

N\’estern flying field 
I, os Angeles, Cal. 
liastern flying field 

Hempstead Plains, T,. I. 
Hydroaeroplane station 
Port Jl’ ashington , L. I. 

Total men employed, 2,162 

Capital Stock 

7% cumulative convertible preferred. 
$5,000,000. Common stock, of no par 
v'alue, 500,000 shares 

Officers 

Edward M. Hagar, President 
Glenn L. Martin, Vice-President 
C. S. Jennison, Vice-President 
James G. Dudley, Secretary and 
Treasurer 

Gordon Wilson, Comptroller 
A. H. Hudson, General Purchasing 
Agent 

Counsel 

Chadbounie& Shores, General Counsel 
Fish, Richardson, Herrick & Neare, 
Patent Counsel 


Directors 

Frederick B. Adams 

Of Potter, Choate & Prentice 
Frederic W. Allen 

Of, Lee, Iligginson & Company 
John F. Alvord 

President, Hendee Manufacturing 
Company 

'1'. L. Chadbourne, Jr. 

Of Chadbourne & Shores 
Harvey D. Gibson 

President, Liberty National Bank 
Robert Glendinning 

Of Robert Glendinning & Company , 
Philadelphia 
David M. Goodrich 

Director , B. F. Goodrich Co. 
Edward M. Hagar 

President, Wright-Martin Aircraft 
Corporation 
C'. S. Jennison 
Henry Lockhart, Jr. 

Goodrich-Tjockhart Company 
N. Bruce MacKelvie 

Of Hayden, Stone Ssi Company 
T. Frank Manville 

President, II. IF. J ohns-Matvville 
Company 
(ilenn L. Martin 

Vice-President, IF right-lM artin .fir- 
craft Corporation 
S. F. Pryor 

V ice-President , Remington Arms- 
Union Metallic Cartridge Company 
Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 

Vice-President, Submarine Boat 
Corporation 
Harry Payne Whitney 

Offices 

Main Office, 60 Broadway, New York 
City 

W^estern Office, 937 S. Los Angeles St., 
Los Angeles, Cal. 

P'oreign Office, 35 bis Rue d’ Anjou, 
Paris 


60 BROADWAY, NEW YORK CITY 


